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TCS HCI Requirements - ORD
OR D 001 A lth ou gh  developed as a  tota l package , th e  T CS w i ll  [O RD 001] h ave 

th e  cap abi li ty to  b e con f ig u red an d dow n -sca led to meet th e u se r's 

deplo yabi li ty or ope rator l imita tion s.

OR D 002 T h e softw are  w il l  [OR D002 ] prov id e a h ig h  reso lu t ion , co mpu te r 

gen era ted , graph ics  u ser in te rface th aten ables  a  UA V operato r th at  is  

train ed on  on e  system to con tro l di fferen t  types  of U AVs  o r UA V 

payloads w ith  min imal addition al tra in in g.

OR D 004 T h e softw are  developed  w il l be  De fen se In format ion  

In frastru ctu re/C ommo n  O peratin g En viron men t (D II-C OE) comp lian t , ...

OR D 014 Sin ce n ot  al l recipien ts  o f UA V in forma tion  requ ire  a ll  leve ls  o f T CS 

capab il it ies, th e  softw are, an d so ftw are re la ted h ardw are , i f re qu ired, 

w i ll  [O RD 014] be  dev eloped  so th a t it  is scaleable to meet u sers ' 

n eeds.

OR D 019 T h e T C S w il l  (c)  H ave ergon omica lly design ed operato r con trols an d 

displays  [OR D019 ]. Con trols can  be ope rated by ope rators in  cold 

w eath e r cloth in g or in  a Mission  Or ien ted Pro tec tive  Po stu re. 

(th resh old)

OR D 020 T h e T C S w il l  (d) H av e mon itor (s)  th at  provide  easy readin g of  d isplays 

(th resh old) [O RD 020].

OR D 021 T h e T C S w il l  (e)  B e men u  driven  an d h ave  d isplays in  a  X-w in dow s  

mot if  (th resh o ld)  [OR D 021 ].

OR D 024 T h e T C S w il l  (h ) A llow  ope rators  to h ave  simu ltan eou s fl igh t an d  

payload con trol  o f at  least  tw o air veh ic les, beyon d l in e  of sigh t , u s in g 

on e  T C S (th resh old )  [OR D 024 ] (K PP).



TCS HCI Requirements - ORD
ORD043 The system will [ORD043] be ergonomically designed and provide 

sufficient cues to allow the pilot to safely take off, land and navigate 

under Instrument Flight Rules (threshold).

ORD045 During mission execution, the TCS will:  (a) Display the location and 

systems status of the UAV (threshold) [ORD045].

ORD046 During mission execution, the TCS will:  (b) Display the search 

footprint of the payload on the moving map (threshold) [ORD046].

ORD047 During mission execution, the TCS will:  (c) Provide dynamic mission 

and sensor retasking during operational mission execution 

(threshold) [ORD047].

ORD048 During mission execution, the TCS will:  (d) Receive, process, format, 

store and retrieve flight and payload data and perform limited 

exploitation of payload data (threshold) [ORD048].

ORD049 During mission execution, the TCS will:  (e) Have the capability to 

receive and control payloads on a UAV that is being controlled from 

another TCS (threshold) [ORD049].

ORD050 During mission execution, the TCS will:  (f) Provide the capability to 

pass control of a UAV from one TCS to another (threshold) [ORD050].

ORD051 During mission execution, the TCS will:  (g) Provide the operator a 

caution/warning when the UAV system has identified a malfunction 

(threshold) [ORD051].



TCS HCI Requirements - ORD
OR D 052 D u rin g  mission  execu t io n , th e T CS w i l l:  (h ) En able an ten n a  sw itch in g 

w h en  th e U AV is mas ked by o bstru ct ion s  ( th resh old) [OR D 052 ].

OR D 053 T h e T C S sh al l  [OR D0 53 ] prov id e limited exp loi ta tion  capabi l it ies, to 

in clu de vo ice an d textu al  rep ortin g fo r spot /mission  object ives .

OR D 054 T C S imagery pro cessin g w ork  sta tion s sh a ll  in c lu d e, bu t n ot  b e 

l imited to:  (a)  Video/SAR  frame grabbin g, image an n ota tion , image 

arch ivin g, an d video /SA R  reco rdin g/playb ack , an d data dissemin at ion  

(th resh old) [O RD 054].

OR D 056 T C S imagery pro cessin g w ork  sta tion s sh a ll  in c lu d e, bu t n ot  b e 

l imited to:  (c)  T h e ca pabi l ity to display Near-R ea l T ime (NR T ) imagery 

w ith  an n o tat io n  to in c lu d e date/time  g rou p, target  location  w h en  in  

th e  cen ter f ie ld of  view , n orth  seekin g arrow , A V po

OR D 057 T C S imagery pro cessin g w ork  sta tion s sh a ll  in c lu d e, bu t n ot  b e 

l imited to:  (d)  B u i lt -in  w ord pro cessin g an d text  cap abi li ty in clu din g  

th e  abi li ty to  o ver lay textu al  in forma tion  on  imagery ( th resh old) 

[O RD 057].

OR D 062 T C S imagery pro cessin g w ork  sta tion s sh a ll  in c lu d e, bu t n ot  b e 

l imited to:  (i ) T h e capab il ity to se lect/deselec t cross  h a irs (or  o th er  

simi la r ICO N) to iden t ify cen te r of targe t (th resh old ) [O RD 062].

OR D 063 T C S imagery pro cessin g w ork  sta tion s sh a ll  in c lu d e, bu t n ot  b e 

l imited to:  (j ) T h e capab il ity to display target  symbols (th resh old)... 

[O RD 063].

OR D 123 ... in  var iable  sizes (ob jective ) [O RD 123].
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     HCI DESIGN PHILOSOPHY



       DRIVERS

•Lessons Learned
•Situation Awareness
•Manageable Complexity
•AV Safety
•Fail Safe Control
•Mission Success
•Growth
•Compliance
•Commonality

     HCI DESIGN PHILOSOPHY

    KEY CONCEPTS

•Graphic/Iconic Screens
•“Operator Assistant”
•“Behind the Screens” 
    S/W support
•Information (Not Data)
•Information Coding



TCS HCI DESIGN PROCESS
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TCS HCI DESIGN PROCESS
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    HCI DESIGN IMPLEMENTATION
TOP DOWN APPROACH

(What Training would like to see)

BOTTOM UP APPROACH
(What Build Plan/Schedule is forcing us to do)TCS HCI PROCESS IS 

COMBINATION OF BOTH



HCI GROUPINGS

•Air Vehicle Status
•Air Vehicle Control

•Datalink Status
•Datalink Control

•GDT Status
•GDT Control

•Mission Planning
•Training

•Payload Status
•Payload Control 

•Payload Data Dissemination
•Video Mux Control
•Live Video Window
•Still Frame Annotation
•TDBM Entry
•USMTF Message Generation

•Computer Setup •Other DII Segments
Not Under HCI Control

Under HCI Control



HCI TASK FLOW
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HCI TASK FLOW
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Track Entry/ RECCEXREP
Formatting Development

Design Documents/Info:

•DII -- Required DII Track Entry Fields
•Joint Pub 6-04.41 -- Required RECCEXREP Message Fields
•ASAS Interface Design Document

Grouping of Data/Info Elements
•Specific Track Entry/RECCEXREP Info will be entered on
  same window
•Non-changing/default info will be entered in the Tac Msg
  defaults window



Required Data/Information Elements:

-Track Classification -Track Type
-Track Class -Position
-Number of Targets -Time
-Heading -Speed
-Short Name -Long Name
-Country Code -Threat Code
-Country of Sighting -Alert Code
-Organization Type -Echelon
-Weather Conditions -Other Conditions
-Additional Info/Narrative -National Tasking Ind.

20 Elements in all

Track Entry/ RECCEXREP
Formatting Development



Electronic Prototype.
Currently in Build 1.1
(EB2)

Track Entry/ RECCEXREP
Formatting Development



Revised Prototype

Track Entry/ RECCEXREP
Formatting Development



Final Design

Track Entry/ RECCEXREP
Formatting Development

Currently in
Work



Primary Displays Allocation
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Build 1.1 Screen Shots



Build 1.1 Screen Shots



Build 1.1 Screen Shots



Build 1.1 Screen Shots



Build 1.1 Screen Shots
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Build 1.1 Screen Shots



Build 1.1 Screen Shots



Build 1.1 Screen Shots



Build 1.1 Screen Shots



ISSUES/PROBLEMS

•Initial lack of DII knowledge caused much of the original
  design concept to be reworked.

•Coming up to speed on the DII COE environment ham-
  pered design progress.

•Turnover in HCI design team has hampered progress.
    (Core NAWCAD team down to three members.  Only
     one is devoted to TCS full time.  Forced to rely on 
     NSWCDD S/W personnel for help)



ISSUES/PROBLEMS

•Spending lots of time trying to get clarification on
 documents (OTA, IDDs, others)

•Lost One of our Electronic Prototype Programmers
•No new e-prototypes since September
•Tcl/Tk programmers are not in abundance
•HCI programmers (who know Tcl/TK

        are already saturated

•Late arrival of FY98 Funding is inhibiting ability to fill
  personnel holes (FY97 funding could not be carried over)


